Vaccinia virus encapsidates a novel topoisomerase with the properties of a eucaryotic type I enzyme.
A DNA topoisomerase has been purified from vaccinia virus cores. The native enzyme is composed of a single subunit of 32,000 daltons. The enzyme relaxes both positively and negatively supercoiled DNA in the absence of an energy cofactor. Enzymatic activity is stimulated by magnesium ions and inhibited by ATP, and during relaxation the topoisomerase changes the linking number of the DNA substrate by steps of one. Trapping of the covalent DNA-enzyme intermediate has been achieved, and analysis of the cleavage of duplex DNA by the enzyme reveals that it makes a single-strand break and forms a covalent bond through the 3'-end of the broken strand. Enzymatic activity and formation of the trapped intermediate are inhibited by the drugs novobiocin, coumermycin A1, and berenil. The virally encapsidated enzyme has novel properties but most closely resembles a eucaryotic type I topoisomerase.